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ABSTRACT: A spraying device comprising a movable, heat 
responsive element whose dimension changes with change in 
temperature and is movable to actuate a valve for sealing a 
passage through which a pressurized ?uid is sprayed from a 
container into the atmosphere. The element is cooled by 
gasi?cation of the fluid and warmed by the atmosphere. 
Thereby, the device automatically and periodically sprays the 
?uid. 







- 3,596,800 PATENTED AUG 3 l97| 

SHEET 3 0F 5 

1.4g _ J 





PATENTED Am: 319?: 3 _ , 800 

sum 5 or 5 

I04 Ill M01028 



1 

DEVICE FOR AUTOMATICALLY‘AND PERIODICALLY 
' SPRAYING PRESSURIZED FLUID , 

The present invention relates to an improved device for 
spraying pressurized ?uid, particularly to an improved device 
for automatically and periodically spraying a pressurized solu 
tion of material, such as insecticides, disinfectants, aro 
matices, etc., together with a solvent for the material. In addi 
tion, a propellant material, such as’lique?edgas, is contained ' 
under pressure in the solution. 

In the use of insecticides for exterminating noxious insects 
in a warehouse, etc. it is frequentlynecessary to periodically 
spray the insecticide solution into the atmosphere at suitable, 
periodic intervals. Insecticides usually have an injurious effect 
on the health of persons exposed thereto and therefore the 
spraying operation of the insecticide must be carried out auto 
matically. Up to the present, various methods and means for 
spraying the solution, for instance automatic spraying devices 
which are electrically or electromagnetically controlled have» 
been provided. Such devices, however, are very expensive and 
complicated and hence impractical for commercial usage and 
operation. 
An object of the present invention is to provide a simpli?ed I 

device for automatically and periodically spraying a pres 
surized fluid by using a heat-sensitive material-as the actuating 
means for the device. ' 

Another object of the present invention is to provide anim 
proved device for automatically and periodically spraying a 
predetermined quantity of a pressurized ?uid for the predeter 
mined duration. 
A further object of the present invention is to provide an im‘-' 

proved device for automatically and periodically spraying the 
pressurized ?uid at exact periodic intervals. . 
A still further object is to provide an improved device for 

automatically and periodically ‘sprayingthe pressurized ?uid 
which may be operated by hand, if necessary. 
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> an opening 5. The depending portion 6 is formed, for example, 
with a press. A valve 7 for automatically and intermittently 
spraying, according to this invention, comprises a ?rst valve 
mechanism 8, a second valve mechanism 9'andv a movable, 
heat-responsive mechanism 10. The ?rst valve mechanism 8 
comprises a body member 18 having a cylindrical portion 16 
which de?nes a valve chamber 15 at its lower portion, an ‘out 
?ow‘ passage 17 which is'an axial" "extension of g the valv‘e~ 
chamber 15,*a valve head 19, a spring'2'0’and a lid member 22 
having a narrow opening 21v bore‘d'therethrough ‘which is 
secured to the cylindrical portion 16 at its opened end. The 
body member 18 has formed peripherally thereon an annular 
groove -l2 7 into which an annular packing 11 is ‘?tted, a 
threaded portion 13 and another annular groove 14. The 
spring 20 within the cylindrical portion 16 continually urges 
the valve head 19 upwardly against avalve seat 23 to keep this 
portion of the valve closed. A packing 24 is pressed into an 
area between a base portion of the body member 18 and the 
depending portion 6 of the cover member 3. A suction pipe 25 
is connected to the cylindrical portion 16 and the lower end of 
said suction pipe 25 which extends in the container 1 is 
located adjacent its base. ‘ 
The second valve mechanism 9 comprises a threaded por 

tion 26 which engages with the threaded portion 13 of the 
body member 18, an eniptyv chamber 27 whose inner 
peripheral wall presses against the packing ll of said body 
member 18, an annular ridge 28, a valve chamber 30 housing 
.a valve seat'29, and a jet conduit 31 adjacent to the valve seat 
29 in communication with the valve chamber 30, a spout 32 
communicating with the conduit 31, a body member 35 pro 
vided with a retaining ridge 34 for a birnetal 45, an annular 

' stopper groove 33,’ a jet nozzle‘36, a-valve head 37 and a sta 

35 

The spraying device according to the present invention is _ 
characterized by a movable, heat-response element provided 
therein. _ 

v The movable, heat-responsive element could be a bellows 
which contains heat-sensitive liquid or gas, a birnetal or other 
device which has its dimensions change in response to change 
in temperature. When the pressurized ?uid is sprayed from the 
container, the lique?ed gas included in'the ?uid as propellant 
material is gasi?ed, the heat of vaporization or latent heat for 
gasification of the lique?ed gas is consumed, and the tempera 
ture of the ?uid is lowered, thereby causing the movable, heat 
responsive element to cool and shrink. On the'other hand, the 
temperature of the movable heat-responsive element rises 
gradually when spraying is stopped and consequently the ele 
ment expands. The time interval between shrinking and ex‘ 
panding of the element is substantially same provided the at 
mospheric temperature is constant. 
0n the basis of the above-mentioned principle, the device in 

accordance with the present invention provides a valve 
mechanism for automatically and periodically spraying the 
pressurized ?uid containing a lique?ed gas. 
The above-mentioned and other objects of the present in- 

vention will become apparent as the description proceeds, 
when taken in connection with the accompanying drawings, in 
which: 

FIG. 1 is a vertical sectional view of the device according to ' 
the present invention showing one type of valving arrange 
ment; '- ' 

FIGS. 2 and 4 are top views of the birnetal for the device ac 
cording to the present invention; 

FIGS. 3, 5 and 6 are views representing the holding 
mechanism for the bimetal; and ‘ 

FIG. 7 is a vertical sectional view of a valve with a prefera 
ble construction. ' 7 

Referring now to FIG. 1, a pressurized container 1 consists 
of a housing 2 and a cover member 3 which is providedwith a 
depending portion 6 having an annular stopper portion 4 and 
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tionary ‘pushing rod 40 having a ?xed disk 39 through which 
narrow openings 38 bored. The second valve mechanism 9 is 
engaged with the ?rst valve mechanism 8 by means of 
threaded portions 13 and 26 and when in use one end of the 
stationary pushing rod 40 continually urges the valve head 19 
downwardly against spring 20 and thus maintains open the 
out?ow passage 17. When not in use, the unit may be stored 
with said second valve mechanism 9 disengaged from the ?rst 
valve mechanism 8 by unscrewing threaded portions 13 and 
26 from'each other whereby valve head 19 is seated on seat 
23. Upon opening of the out?ow passage 17, liquid a held in 
the container 1 under pressure is introduced into the valve 
chamber 30, but the liquid 0 does not ?ow to the exterior since 
the valve head‘ 37 is seated against the valve seat 29 due to the 
inner pressure of the liquid 0 so as to close the jet conduit 31. 
The movable, heat-responsive mechanism 10 comprises a 

cap body 44' having a ridge 41' opposite the retaining ridge 34 
of the body member 35, a ventilating hole 42 and an annular 
ridge 43 which engages with the annular stopper groove 33, a 
disc-shaped birnetal 45, an actuator rod 46 and an expansion 
chamber 47, the actuator rod 46 ‘extending through the jet 
conduit 31 of the member 35 against the valve head 37. 
Although the disc-shaped birnetal 45 is supported between the 

' retaining ridge 34 and the ridge 4], the supported area is 
adapted to permit a slight passage of air so that the birnetal 45 
may move instantly upward or downward at the curved area to ' 
a predetermined position depending upon the temperature 
which affects the birnetal 45. This birnetal 45 has a charac 
teristic such that the birnetal is kept curved toward the higher 

_ expansion side at ambient temperature in the place where the 
pressurized container is installed and is reversed to the lower 
expansion side at a lower temperature than a temperature of 
atmosphere until it is restored to‘the original state by the am 
bient temperature. That is, the operating condition of the 
birnetal 45~ernployed in the present invention is opposite to 
that used with the conventional device for such a purpose, in 
which it is kept curved toward the lower expansion side at am 
bient temperature while it is reversed to the higher expansion ' 
side. 

In the valve illustrated in FIG. 1, air enters the ventilating 
hole 42 in the upper surface of the cap body 44 of the mova 
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’ ble, heat-responsive mechanism 10 and wanns the bimetal 45 
, which is reversed at once when it reaches predetermined‘tem 
perature and at the same time pushes the actuator rod 46 
downwardly. This descent moves the valve head 37 away from ' 
the valve seat 29 and pushes the valve head body 37 against ' 
the ?xed disc 39. The liquid 0 which has already ?lled the 
valve chamber 30 is introduced in a liquid state through the‘ jet 
conduit 31 and the jet nozzle 36, from which the liquid 0 is 
spraye , while a small portion of the liquid‘ a is supplied 
through a narrow clearance on the upper side of the jet con 
duit 31 to the expansion chamber 47 where a small quantity is 
discharged through the portion which supports the bimetal 
and the ventilating hole 42 to the exterior. Consequently, 
when the small quantity of liquid a enters again in a gasi?ed 
form, the bimetal 45 is cooled by consumption of the latent 
heat due to gasi?cation of the liquid a, whereby the bimetal 45 
is restored to the initial state. Consequently, the force actuator 
rod 46 is relieved and the rod is urged upwardly together with 
the valve head 37 by the inner pressure due to the liquid a. As 
a‘result, the jet conduit 31 is closed and liquid a ?lls the valve 
chamber 30 again substantially in a liquid state through the 
narrow opening 38. It should be noted here that a single dose 
to be sprayed is limited to the quantity which has ?lled the 
valve chamber 30 since the narrow openings 38 of the fixed 
disc 39 are closed by the valve head 37 at the moment of 
spraying, i.e., a single dose to be sprayed is in proportion to 
the capacity of the valve chamber 30. Thus, a predetermined 
quantity is sprayed. Such an operation of reversing the bimetal 
45 by utilizing the ambient temperature and the consumption 
of the latent heat for gasi?cation of the liquid held under pres 
sure in the container makes possible repeated spraying auto 
matically. 

FIGS. 2-6 illustrate modes of supporting the movable, 
heat-responsive bimetal. The conventional mechanism for 
supporting a disc-shaped bimetal has been disadvantageous in 
that slight misalignment of the bimetal or small variation in its 
size may result in an accidental reversing movement of the 
bimetal depending upon the clamping forces exerted on its 
periphery and therefore it is almost impossible to obtain a 
uniform finished product. Such a problem becomes more seri 

' ous because the valve mechanism of this type is extremely 
small. According to this invention, a bimetal 130 has at least ~ 
three projecting lips 132 on the periphery thereof which are 
circumferentially equally spaced from the adjacent lips and 
supported by the corresponding holder members 135 in such a 
manner that a maximum stroke length d of the bimetal may be 
obtained and hence a uniform product may be assembled. 
A modified mechanism illustrated in FIGS. 4 and 5 is of an 

arrangement such that the bimetal is directly supported by 
supporting projections 134 on the holder member 135. The 
supporting projections 134 replace the projecting lips 132 of 
the embodiment shown in FIGS. 2 and 3. ‘ 
Another modified mechanism illustrated in FIG. 6 is of an 

arrangement in whichthe holder member 135 is provided with 
an annular groove 136 in which the bimetal is supported by 
three or more supporting members 137 disposed on the 
periphery thereof. Alternatively, either an upper member or a 
lower member of the supporting projections 134, shown in 
FIG. 5, or of the supporting members 137, shown in H6. 6, 
may be replaced by a supporting ring disposed along the 
peripheral inside wall of the expansion chamber. The support 
ing ring may be formed detachable from the peripheral inside 
wall of the expansion chamber. 

FIG. 7 illustrates a valve mechanism having all of the fea 
tures described above, wherein the valve head 88 is moved 
downwardly by the action of the stopper member 93 and 
thereby the valve member 88a is opened so that the liquid is 
sprayed out through the valve chamber 86, the ventilating 
hole 92, the opening 96, the valve chamber 98, the ventilating 
hole 103, the spout 105 and ?nally the jet nozzle 106. The 
stopper member 93 is restricted with respect to the range of its 
movement by the annular groove 94 of the trunk 83 and acts 
to switch the valve mechanism from the operative condition to 

4 
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regulated by delaying thermal transmission to the bimetal I04 
bymeans of spongy body S. The spongy body 5 is composed of 
a permeable, heat-insulating material which effectively con 
trols the spraying period by absorbing heat from the surround 
ing atmosphere that would otherwise be directly applied to the 
bimetal 104. The bimetal 104 has projecting lips 150 on the 
periphery thereof and is supported within‘ the expansion 
chamber between the cap member 110 and the shoulder 107 
in a manner such that the bimetal may operate most effective 
ly. Thecentral projection 111 is adapted for carrying out re 
peated spraying manually by applying manual pressure on the 
cap member 1 10. Both manually repeated spray and automati 
cally intermittent spray are possible with this embodiment. 
Gas which has cooled the bimetal 104 passes through the 
spongy body S and thereafter is discharged from the discharge 
hole 109. Discharge hole 109 is disposed parallel to the jet 
nozzle 106 so that, in case of manual spray, the hand of the 
user is not exposed to the gas. 
The valve mechanism for automatically and intermittently 

spraying, in accordance with this invention, assures a uniform 
quantity of spraying even if there is some variation in the 
operation of the bimetal since a predetermined quantity of 
liquid is always sprayed V. In addition, the valve mechanism 
substantially prevents substantially the ?uid to be sprayed 
from‘sticking to the inside of the device due to fractionation 
and separation of the ?uid since a large percentage of the fluid 
is introduced at once to the position of the jet nozzle while in a 
liquid state. Also, the operation of the movable, heat-respon~ 
sive elementis greatly improved due to optimum use of the 
cooling effect caused by the consumption of the latent heat for 
gasi?cation of the ?uid, and operation is assured even in a 
cold district byheating the element with a battery. Further 
more, the valve mechanism according to the present invention 
is advantageous in that a button is provided for manual opera 
tion which permits effective spraying whenever and wherever 
it is desired. 
While the invention has been described in conjunction with 

certain embodiments thereof, it is to be understood that vari 
ous modi?cations and changes may be made without depart 
ing from the spirit and scope of the invention. 
What I claim is: ’ 

l. A device connectable to a source of pressurized ?uid for 
automatically and periodically spraying the pressurized ?uid 
into the atmosphere comprising: means de?ning a valve 
chamber connectable to a source of pressurized ?uid during 
use of the device; means de?ning an expansion chamber 
vented to the atmosphere disposed downstream from said 
valve chamber; means de?ning a restricted passageway 
providing ?uid communication between said valve chamber 
and said expansion chamber; a jet nozzle in ?uid communica 
tion with said restricted passageway for spraying a portion of 
the pressurized ?uid ?owing through said restricted 
passageway into the atmosphere; valve means disposed within 
said valve chamber for opening and closing ?uid communica 
tion between said valve chamber and said restricted 
passageway; movable, heat-responsive means mounted within 
said expansion chamber moveable to a ?rst position when the 
prevailing temperature within said expansion chamber rises 
above a preselected temperature to effect opening of said 
valve means and movable to a second position whenever the 
prevailing temperature within said expansion chamber falls a 
predetermined amount below said preselected temperature to 
effect closing of said valve means; and heat-insulating means 
disposed within said expansion chamber cooperative with said 
movable, heat-responsive means for delaying the opening of 
said valve means by absorbing heat from the atmosphere 
which would otherwise be directly applied to said movable, 
heat-responsive means. 

2. A device according to claim 1, wherein said heat-insulat 
ing means comprises a permeable spongy material. 

3. A device according to claim 1, wherein said expansion 
chamber is provided with at least three supporting members 
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disposed in circumferentially spaced-apart relationship on the 
periphery thereof; and wherein said movable, heat-responsive 

" means comprises a disc-shaped bimetal connected to said sup 
porting members. 1 

4. In a device for automatically and periodically spraying a 
pressurized ?uid comprising valve means for opening and 
closing communication between a source of pressurized ?uid 
and a jet nozzle for spraying said pressurized ?uid into the at 
mosphere; movable, heat-responsive means for automatically 
and periodically actuating said valve means in accordance 
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‘with the surrounding temperature; and means de?ning an ex 
pansion chamber connected to said source and containing said 
movable, heat-responsive means therewithin, an improvement 
for controlling the actuation of said movable, heat-responsive 
means comprising permeable heat-insulating means disposed 
within said expansion chamber. " 

5. An improvement as claimed in claim 4, wherein said 
permeable heat-insulating means comprises a spongy body. 


